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Description |OucaBie ■3o6pcrciimflJ: 

H3o6pereHKC otrochtc« k ofinacra peu0HTHO-ii3anHi99OHHbix pa6or (PUP), a mmchho k osxx>6sm 
DoocTanoaTieHHH rcpueTM^nocTM o6r<y y njx kohohh. 

MaeecTeR cnoco6 aoccTaHoanciran repuemquocna ofcaAHbOc kohohh, EKJtJO^ajoa^fl cnycic kohohhu 
Bacocao-KOMXipeccopHbcx Tpy6 (HKT) khmc vorrcpeana HapymcBHH otfcaAHofl kojiohhw, 3aa\aHHBaHMc 
"PAKfTT MiMpy a i yi ^ paeraopa d HKT npn orKpbrroM 3&Tpy6H0M npocTpaHcrac. nqnrcM HKT Bbtme 
pacMcruoro ypoansi TaMnoHHpyion*erx> pacreopa d cKBamme, npo^ aemmaHHC raunoHtxpyion^ero pacrBopa 
3a o6ca^Byn KonoHBy npM oaKpurou 3aTpy€no&/ npocTpaacTBc (1). 

HcflocxaTKH aHanora 3axnxwaioTCH d tom. uto, no-nepebix, npo^aBKa TaxciOHMpyBincro paeraopa u 
saKononnoc npocTpancxBo aoowomHa tojmo boa bucokhm B36brronHUM ;;anncHwrju. uto Hefeumacflo Ann 
He/iocTHocTH ocTankBofl uacnt o6ca^nofl Kanojcttw, BO-BTOpbix to -3 a yca^oTOOCTH TaunoHHpyioiEfix 
uartpBanoB pc3yjibxaTHBKOcrb oncpaupA hc npcBtnuacx 50%. 

Ha a fance C roPKB M k H3o 6 p eTCHgK) no T a o aree cKofl cymnocni hbtibctch cnoco6 ycraHocKH iuiacTbcpH u 
KHTCpsane HcrcpoteTOTBOCTH o6caABOM ko/iohhw nyreM nepcxpuTKH 3qhw BcrepMCTH^raocTH stanyTpH 
nnacTwpcM B3 Mera/unroecRon rpytSu c nocneAynopiM « pacnmpcmcM 3a wet co^aanst B36brrouHnro 

He^ocraTCK kjbocthdto cnoco6a sajLrnoiaercH a tom. uto roiacTbipb BbnmnBca H3 unwuia. a 3to hc 
noaoonwcT Marrcpoan nnacTbipn oaflOBTraBaxb n com^miH TpemKHy b oocanHOB kottohhc- 

3a^a«xa saHjnouaerc* b nosbimeBxra 9^€Kthbhoctb peuoHTHO-H30JiHr^!OHHbix pa6or npn oAHOBpeMCBHOM 
aocKCHHH Tpy^oaaTpaT. 

nocTafineHHaB aanaua AOcmracTCH tcm. qro b cnocotfe, BX/nouaxHijeM ncpatpbirae 30Hbt hctcpmctotboctb 

o6caflHMX KOJTQHH HTXHyTpH OTiaCTbCpCU. BbOIGJIHCHHWM B BHAC flOfropMBpyCMOH Tpy6bl, paCtHMpCHHC 

DJiacTbipB no seen a 7 ™"*" nyreu cooflaHHH H36biTo<moro AaaneaHH, a aaMecree Ae^opMnpycMofi rpy6bi 
ncnojn>3yBOT Tpy6y H3 TcpuonnacTOTHoro uaTepnajia, a vri6Knx>UKOc ^afincHae co3flajor 3a curr 
pacmapesHR ce^opaaorpeBaioiaeroctt a pacnrapBion;erocB uarepHana, Koropbtu 3anonHHioT Tpytiy H3 
TcpMoroiacnnmoro uaxepnana nepcfl nepcspbiTueu 3ohi>i dctcpmcthkbocth oocaAHoa kcjiohhm B kb^cctbc 
TepMonnacTHizBoro MaTepnana ncnojn>3yioT nonumnea, a b RauecTae cawopaDorpcBaiomerocH h 
caMopacinapaiOBjcrocH uaTepaana HcnojibsyioT CMT5 - CMCct» H3BocTKOoyio Ann ropm>ix a 6ypoBwx pafior. 

CHTB npHMCBBioT t rjiasHbiM o6paaoM, npa pa3pymeHim nponHbcc xpymcHX MaTepnanoB (aianhmjc nop<vnj). 
6croBHbot h Kcnc3o6crroHBUX ja^emsA. KaMCHBUx EViaflOK. win flo6braa npzpanBBro eamhh. Oh 
npt^cTaanHrr oo6ofl nopomKoo^paaauB HcropioxjHfl h HeB3pttBoonacHUfl uaTepsan, j\axxnjs& c Bonpn 
mcnouHy» pcawma» (pH 12). npn CManHBaam noponiHa CHTB c boao* ofipaayrrcn cycnrawiH (pa6otcaR 
cuect). KOTopaH. Oyny^B sanRra b mnyp, cAcnaHHtdl a o6t»cktc, noflncg aTTyw paspymanoo, c tc^cbhcm 
BpoJcsB cxBarfafBacTCB, TBcpACCT, onHOBpcMCBBO yBCjnnHBaacb b o6i>cmc Ybc/uimcbhc o6i>eMa - CnCflCTBHC 
rM^paraqHH KounoHeHToa, BXOABmBa a cocraB CHTB, npHBo^HT k paaeofTHio a ranype i vAparaqpoHBoro 
AaaneBHH (6onee 40 Mil a) FIoa AcftcTBHCM rHApaTanjioHHoro ^aHJianw b rene ofrbeKTa pa3BMBajcrra 
aanpBiKCHBB, npsiBOAHirpxc k ero pa3pymcnsno [3]. 

Ecnst cycneB3mo CHTB aamrrb b Tpy6y H3 TepMonnacmiHHoro Ma-rcpMaLria, to ccrb M3 MarcpHajia, 
pa3MHr^aiomerocH npn HarpeBaHBB^ 3apepucTB3HpoBaTb rohibj, to vepes 1,5 u BaMarrcB peaxn^iB c 
BbiAeneHBcu Tcnna b pacnxapcMHcu CHTB. Tciuia bwawibctcjt AocraTowHo. irroobi pa3orpCTb Tpyoy «o 110 - 
120°C, a yro Bbmie TeMnrpaTypbi. npn Koropoa. HanpKUCp. namrrraneii paauHr^aercn k nponsnBeT 
DOBtJnicHHyu rasyvocTb. Tpy<5a yBcjmvsBacTCH A HaMC TP c 6c3 paspymesBB. a b cny^ae « 
npcABapBTtJibHoro cnycxa b csBaxBuy a soay HcrxpwcxiraiocTH o6canBoB kobobbu c namrau 
n pganoiag reg k oficaAHOfl kojiobbc, TepMonjiacrxviHbdl umtpwi nponHKacr b cbhia row xpennmy b nocne 
oKOHuasHB peaxnjm u HopwajnoanHB TcwncpaTypbi 3aracpA CBacT H o6ocncHHBacrr BaAcxByio b30Jihid3io 
noBpesACBHfi a oocaABOfl kojtohhc 

npHMtp pcanaaanHB. ITpcHBaBomM, «rro aa myGwe 400 m Mrennyarai qgoBBaB Koaornra nnaMCTpoM 146 
c TomABBolt cresox 6 uu aueer Tpemjmy nmpanuH 2uui n^iHBofl 2 m. 

Bepyp nanH3TMn«Hoayx> TpyfSy n/araoa 4 u c napymwu ABauerpou aa 2 uw ueaune aayxpcHHero 
AMaMCTpa o6caABOB Koncomu o BHTcpoanc HcrqjumpiHOCTH (t.c. 128 mm) h TomnBHofl creaox 6-8 mm. 
3arnymajcrr bjdkbhb kobgu Tpy6. Totobht cycncHzuao CWTB, n?w hcto 6cpyr 100 kt noponxsa n 30 n 
TexHanccKOH do^u. CycneH3Hio 3anuaaioT a nojaaanuieBooyio TpyCy. rcpMeTB3Hpy»T aepxrotfl KoHeq, Tpy^ h 
aa kojiobhc HKT htih Tpocmc Tpyoy cnyacaioT b 30Hy HepcpMcnniHOCTH o6caABoA kojiohhw. 

Mcpc3 1.5 h HaMRHacTCH pcaiuxHH a npoacxDABT pa3orpcs w paoAyaaHMc nonMSTwicaoBoa Tpy6bi annon> 
n/m conpKKOCHOBCHHB co cTCBKaMH oocaAHOB KonoBHbi. Bonce topo, nocKOJibRy uaTcpnan Tpy6bi 
psauxrmi, oh npoHMKaer h b TpeoiHHy, tokhm o6panoM AOnomaiTejxhHO ee rq3Mcnt3iipyeT. 
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nocnc oEOHuaaHH pcamipH. EOTopan nporcKacT 0,5 - 1,0 h, cKBSLaumy octudjudot b nosoe Ha 4 - 5 * /vm 
ooocTBHOBncamH TCMirepaTypbi n aareqpflCBaHHH uui myiw ichooo* xpy6tai. 3aTcn sonoHHy HKT nrxa 
xpocstx, Ha Rcrropbtx nnacrtiipb oayn^cH b q a w ay, no^HHwajox Ha BOBepxHOCTb. B CKBMKHHy 

cuycxaDT KanoHHy bypwrbnux Tpyti c uanoraoapsrrHbiM Typ<5o6ypou. ppnorrau wm (frpeaofl h paadypflBaur 
repMrrocuipymHHe janw n cqnepjKXMoe nornsCTKneHoaoa TpytSbi. Konomry tSypHJitowx Tpy6 no^HHuasor. 
nposrsBOART onpeccoBxy o6ca«Hofl hqhohhw oorjiacao fleftcreyiongo* roxrrpyicqBflM. 

DpcHwymocrim npcRnaraeMoro cnocotia ocHOBtaBejoTCH Ha tow, *rro noopcamesrae o ofcannoft kqttohhc 
nsanxpyercn 6onee h£^cjkho 3a wct npOHHK H O B eH H fl uaTepHarca nnacrbipsi b cbhuj, wm Tpeunmy. K Touy 
bic nnacTbtpb ro CHHTenreecKoro Marepssana flanroBC^Hec, Tax kbk hc no^BcpmcH KOppcown. 

Hctotohkh KH$opuai0ra: 1. Baoacbmm B.A., YMcr^acs B.T. CnpaaoHHHK Macrepa no Kamrra/ibHowy 
pcuoHTy cebQlXBB. M.. HcApa, 1985. c.163. 

2. AoTopcsoc CBMACTtribCTBO N 1601330, CCCP, itn. £ 21 B 29/10, 1990 - nporonni. 

3. MMCTpyKHHH no npHucBcmoo cwecu soBccntoaofl ropHMX h Cyposboc pa6or (CMI H) Ha^. AO 
" Orpo Am aTcpn ajitj" , 7 c. 
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Claims (Qopuyna n3o6percHH5i|: 

1. Cnooofi BoocTanoancHHH rcpMcnaMHOcTK o6caflHwx kojiohh. a&JTmaxnnpA ncpcKpbrrac dohu 

Hfrep^CTSnHOCTH H3HyTpH lUIBCTbipCU. BfamQAHCKHMW B BMRC flttfcOpUBpyttJOa Tpy6bl, B pBCOIMpCHHC 

nnacrrupfi no Bccfl Ararat: nyrcw ooaflaHHH H36brro*oioro flaancHHH. oT/muaiom^ficn to*, <nt> b xauecree 
^oJopwHpycMoft Tpy6bi BcnoraoyBT Tpy6y m TcpwonnacnraHoro ua-rcpnana. a h3<Swtomhoc Aaancanc 
ooG^ajor 3a «w pacmnpesBK caMopaoorpeBaioiaeroc*! a cawopacnrapH»a;eroc« warepwana, KorophiM 
aananupaoT Tpy6y ro TcpMoanacrfWHoro uaTepxana nep<R nepwtpbiTMew soHbi HerepuenreHocni o6ca/jHofl 
KQtnOHHbl. 

2. Cnoco6 no n.l. or/ixaaionQiacH tcm, aro b Kanecrec TepuonJia C T BaBO TO uaTepnana uuiaut^yur 
nara&TuneH. 

3. CnoeoG no nn.l a 2, oTjiaaaioicp&CH Teu. «ito b aauecree cauopaoorpesaioci^oca u 
caMppacniayao m eroca uaTepsaaa unnanHiyirrr CKTB c&mci> iDBccTKODyso /via ropebix h 6ypoBbix pa6or. 
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Drawtng(s) [4epreacH): 

XapaKTepucTMKa CMFB 



XapaicrepMCTMKa 


3H3M6HM6 


1 . BoAO-cweceBoe oTHoweHne cycneH3MM 


0.3 


2. Pacxofl nopoujKa Ha 1 m 3 o6i>eMa ( t 


1,8 I 


3. PacreKaeMOcrb no KOHycy A3HMM, cm 


20,0 


4. rVioTHOCTb cycneHSMH, t/cm 


1.8 


5. BpeMR Havana peaKUWM ruflpaTaiivm npw 




TeMnepaType 20-25°C, mmh 


OKono 90 


6. TeMnepaTypa caMopa3orpeBaHHH, °C 


Sonee 100 


7. Cqen/ieHMe ksmha c Tpy6oft, MHa 


5.0 


8. ConpoTHBJieHHe KaMHfl c^ktnbTpauHH boaw, Mria 


6onee 60.0 


9. AaBneHHe npw pacuiMpeHMM, Mlla 


flo 45,0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure jn the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 V 2 hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from 54 to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1 . Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gomykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1 . Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1, which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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